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Objective. Anesthetic injections should reassure patients with the prospect of painless treatment, but for some patients it is
the main source of their fear. We investigated pain resulting from mandibular block injections in relation to anxiety and
previous experience with receiving injections.
Study Design. Patients (n  230) filled out questionnaires before oral surgery. They were then asked to raise their hand when
they felt pain as a result of the injection. The injection was administered, and pain intensity (11-point numeric rating scale)
and pain duration (in seconds) was measured.
Results. In general, patients expected (mean 4.2, SD 2.7) significantly more pain than they experienced (2.4  2.2). About
8.3% of patients reported a score in the range of 7 to 10. On average, pain lasted for 6.2 seconds (range 1-24.5 s), 36% of
patients raised their hand for 2 seconds, and 14.6% raised their hand for 10 seconds. Pain was significantly positively
associated with anxiety and the way previous injections were experienced.
Conclusions. Mandibular block injections can be considered to be mildly painful, with pain lasting only a few seconds. The
pain experience of a mandibular block seems only partly dependent on experienced anxiety and previous experiences with
receiving injections. (Oral Surg Oral Med Oral Pathol Oral Radiol 2012;114(suppl 5):S114-S119)The fact that local anesthesia is available should com-
fort patients by providing them with the knowledge that
they will not feel pain during dental procedures. In
practice, this does not hold true. First of all, not all
dental apprehension and anxiety is driven by pain ex-
pectations.1 Many patients are anxious about receiving
injections. For example, in The Netherlands an esti-
mated 16.1% of patients report fear of injections, and
1% of the population suffers from injection phobia.2
It may be that patients who are fearful of dental injec-
tions have had negative experiences involving injec-
tions and belief that injections will be quite painful for
them. Indeed, the 2 most commonly reported factors
underlying fear of injections are fear of pain and fear of
bodily injury.3 Therefore, although anesthetic injec-
tions should reassure patients with the prospect of pain-
less treatment, for some patients these injections are the
source of their anxiety or fear.
A number of factors are related to the level of pain
felt during dental injections. These may include, among
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S114others, type of anesthetic fluid, amount of injected
anesthetic fluid, injection rate, location of injection,
expertise of the dentist, use of surface anesthesia, and
methods of injection (traditional syringe or computer-
ized anesthetic delivery systems, such as the Wand).4
Besides procedural factors, psychologic factors appear
to play an important role in the perception of pain as
well, most notably anxiety or fear. Anxiety is an antic-
ipatory emotional state that serves to prepare an organ-
ism for a (perceived) threat or danger. Cognitive pro-
cesses play a role in the evaluation of this threat,5,6 such
as knowledge, beliefs, and the way in which we seek,
process, and store information. Usually, knowledge,
expectations, and beliefs are acquired through experi-
ence. However, sometimes these are based on inaccu-
rate information rather than personal experience. One
example concerns endodontic therapy (ET). A recent
study showed that ET was ranked third out of 68
anxiety provoking dental stimuli.7 In other words, ET
has a reputation of being very painful in the perception
of the general public. In the light of Litt’s remark that
“What seems to account for the high prevalence of
dental fear is the perception that dental procedures are
painful,”8 ET is a dental procedure for which this holds
true. In contrast, research shows that people who expe-
rienced ET personally are actually quite positive about
it.9 In one study, we showed that giving positive (yet
correct) information about ET led to a reduced fear of
pain associated with ET.10 Apparently, information af-
fects knowledge, expectations, and beliefs, resulting in
reduced fear. Moreover, people who do not have expe-
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tations about it. The problem is that such estimation is
subject to anxiety, and people usually overestimate fear
or pain for procedures they did not experience them-
selves.11
In the present study, we investigated pain related to
mandibular block injection. Mandibular block injection
was chosen for a number of reasons. All such injections
are given in the same location, using the same anesthetic
solution and the same injection volume. In addition,
mandibular block is administered on a large scale to
relatively young people undergoing third molar extrac-
tion (TME) who are typically quite anxious (about
TME) and may have different experiences with receiv-
ing dental injections. Therefore, the general aim of this
study was to investigate pain as a result of mandibular
block injections. Our results may be used to provide a
more accurate estimate to (fearful) patients of what to
expect from mandibular block injections. Earlier re-
search suggests that anxious patients generally feel
more pain of longer duration as result of an oral injec-
tion, compared with less anxious patients.4,12 In addi-
tion, earlier results4 suggest that previous experience
with dental injections may be predictive for how future
injections are experienced. Therefore, we tested 2 hy-
potheses: 1) Patients with negative experiences regard-
ing dental injections report increased anxiety and pain
compared with patients reporting positive experiences;
and 2) anxiety is positively associated with pain as a
result of the injection.
MATERIALS AND METHODS
Participants
Patients attending the department of Oral and Maxill-
ofacial Surgery in the Amstelland Hospital (Am-
stelveen, The Netherlands) who required a mandibular
block injection before treatment were eligible to par-
ticipate in this study. Inclusion criteria were the ability
to read, understand, and fill out questionnaires and
willingness to participate. Data collection took place
from June 4, 2010, to June 16, 2010. The study was
performed with the understanding and written consent
of each subject and according to the ethical principles
described in the Declaration of Helsinki.
Anxiety and pain measurement
An 11-point numeric rating system scale (NRS) was
used to measure preinjection anxiety and expected pain
as a result of the injection. Pain experienced during the
injection was rated on an 11-point NRS ranging from 0
(no pain) to 10 (extreme pain). Pain duration was
measured using a stopwatch. Anxiety experienced dur-
ing the injection was also rated.Dental injection
The anesthetic injection was standardized as much as
possible. None of the patients received topical anesthe-
sia. All of the patients received the same amount (1.7
mL) of anesthetic fluid (articaine hydrochloride/ephi-
nephrine) in the same location (mandibular block). In-
jections in all of the patients were administered using
the same type of needle (27 gauge). Three highly ex-
perienced oral and maxillofacial surgeons (OMSs) gave
the injections and performed subsequent surgeries.
Fear of dental pain
Fear of dental pain was measured by using the short
Fear of Dental Pain Questionnaire (s-FDPQ).13 This
questionnaire consists of 5 items rated on a 5-point
scale ranging from 1 (no fear at all) to 5 (extreme fear),
yielding a total score range of 5-25. Subjects were
asked to rate the amount of fear of pain related to each
item, e.g., “receiving root canal treatment.” Cronbach
alpha was 0.89 in the present study and scores were
distributed normally.
Dental anxiety
Dental trait anxiety was measured using the Dental
Anxiety Scale.14 The questionnaire consists of 4 items,
each rated on a 5-point scale, yielding a total score
range of 4 to 20. Cronbach alpha was 0.89 in the
present study, and the data were somewhat skewed to
the right.
Experience with dental injections
To form an impression of previous experience patients
had with injections, a number of different questions
were used.15 One item asked about previous experience
with dental injections (yes/no). Three items were used
to assess previous experience with dental injections in
terms of confidence in the injection (how well did it
work for you), pain felt during injections (how much
pain did you feel), and anxiety related to injections
(how did it make you feel). One item was used to assess
anxiety regarding future injections (if you go to the
dentist tomorrow, how would that make you feel?).
Answers were given on a 5-point answer scale.
Procedure
Before treatment, eligible patients were informed in the
waiting room about the study and asked to participate
on a voluntary basis. On agreement, an informed con-
sent form was signed. Next, patients were told that the
aim of the study was to investigate pain as a result of
dental injections. Next, patients filled out all question-
naires. After being seated in the operating chair/surgery
room, patients were instructed to raise their hand when
feeling pain as a result of the injection, and to lower
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research assistant measured pain duration with a stop-
watch. After the patient’s hand was lowered, pain in-
tensity was indicated on an NRS. Instructions on asking
for participation and raising the hand were written
down in a protocol that was used for each patient.
Statistical analysis
Distributions of categoric variables were analyzed with
the 2 test. Independent mean scores were compared
with the independent-samples t test. The Pearson cor-
relation was used as a measure of linear association,
and forward stepwise multiple regression analysis was
used as a predictive model. The level of significance
was set at alpha .05.
RESULTS
A total of 230 patients were included in the study.
There were 121 male (mean age 41.9 years, SD 18.1)
and 109 female (mean age 36.9 years, SD 19.1) pa-
tients. Male patients were slightly older: t(228)  2.04;
P  .05. The majority of patients came to the depart-
ment for surgical third molar removal (84.4%), another
9.1% required apical surgery, and 6.5% were there for
other procedures (13 different procedures, mostly re-
lated to implant placement). A total of 49 patients did
not participate, because they were either too anxious (n
13), they did not feel like it (n  6), the questionnaire
was too long (n  5), they missed treatment (n  8),
they did not receive a mandibular block but a local
anesthetic (n  5), or because treatment was canceled
(n  12). Treatment was carried out by the 3 oral
surgeons as follows: OMS1 29%, OMS2 60.2%, and
OMS3 10.8%.
Pain as a result of injection
The following results are presented in Table I. Mean
pain intensity as a result of the mandibular block injec-
tion was 2.6 (SD 2.2). Mean expected pain intensity
was rated significantly higher than experienced pain.
About 1 in 5 patients expected pain to be in the range
of 7-10. Only 19 patients reported that the experienced
pain was in the range of 7-10. Of the 46 patients who
expected pain to be 6, only 6 actually reported expe-
Table I. Mean scores, standard deviation, and score d
Mea
Preinjection anxiety 4.3
Expected injection pain 4.2
Experienced injection pain 2.6
Experienced anxiety 3.2
Duration injection pain—total sample; n  230 1.4
Duration injection pain—hand raisers: n  61 5.3riencing pain 6.Regarding duration of pain, only 61 patients raised
their hand (see Discussion). Patients who did raise their
hand did so, on average, for 5.3 seconds (SD 5.1) with
a range of 1-24.5 seconds. A total of 36.1% raised their
hand for 2 seconds, and 14.6% raised their hand for
10 seconds. For the group of hand raisers, the corre-
lation between pain intensity and duration was r  .47.
Experience with dental injections
Our first hypothesis was that patients with negative
experiences regarding dental injections would report
increased anxiety and pain with respect to the injection.
Only 10 patients (4.3%) had never experienced an injec-
tion in the mouth. Regarding the other 221 patients,
91.9% indicated that anesthetic injections worked usu-
ally or always well for them. Another 6.3% could not
remember, and 1.4% indicated that injections only
worked slightly for them. When asked to think about
their last injection, 8.1% reported having felt severe to
very severe pain. Regarding their last injection, 18.6%
reported having felt anxious, and another 9% indicated
having felt very anxious. When patients were asked
how they would feel if they had to undergo an anes-
thetic injection the next day when visiting the dentist,
15.2% said that they would be anxious and another
6.5% very anxious.
Patients with different dental needle experiences were
compared regarding preinjection anxiety, expectations
about pain, experienced anxiety, and experienced pain.
Patients who reported “I cannot remember” were ex-
cluded for analysis regarding the respective item. An
overview of mean scores is presented in Table II. In
summary, all analysis of variance (ANOVA) were sig-
nificant (P  .05). The general trend was that more
negative dental experiences were associated with more
(anticipated and experienced) pain and anxiety (Table
II), thereby confirming our first hypothesis. Patients
without previous extractions expected significantly
more pain (5.9 vs. 4.7) as a result of the extraction
(t(228) 2.80; P .006) but did not differ on anxiety
before the injection (5.3 vs. 4.7).
Anxiety, expectations, and experience of pain
Our second hypothesis was that anxiety is positively
tion for anxiety, pain intensity, and pain duration
SD Score 0-6 Score 7-10
2.7 74.5% 25.5%
2.3 80.1% 19.9%
2.2 91.7% 8.3%
2.7 83.5% 16.5%
3.5
5.1istribu
n
sassociated with pain from the injection. Correlations
ection,
46
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measures are presented in Table III. Pain experienced
during the injection correlated most strongly with anx-
iety experienced during the injection. Preinjection anx-
iety was more strongly correlated with expectations
about pain and anxiety rather than the actual experience
itself. The best predictor for pain during the injection,
after anxiety during the injection, was the “fear of
dental pain” score.
Some of our patients reported feeling substantial pain
as a result of the injection. A number of stepwise
regression analyses were performed to determine which
variables would predict experienced pain intensity. In
short, pain intensity could be predicted significantly
(F4,180  26.47; P  .001) based on s-FDPQ score
(b  0.14), anticipated pain (b  0.21), age (b 
0.02), and gender (0.65): R  .61; adjusted R2  .36.
Thus, about 36% of variance in pain could be explained
by the variables in the regression analysis. A much
larger part remained unexplained. However, these anal-
yses confirmed our second hypothesis. We may add
Table II. Experience with dental injections compared
scores
Question Answer
Injection anxiety Ex
M SD M
DNE2* Always 3.92 2.76 3.94
Usually 4.08 2.49 3.83
Reasonably 5.76 2.26 5.38
Total 4.16 2.68 4.06
DNE3* Very severe 6.63 3.50 5.63
Severe 4.71 2.84 5.50
Average 5.40 2.34 5.56
Mild 3.65 2.36 3.53
No pain 3.33 3.17 2.57
Total 4.30 2.73 4.18
DNE4* Very relaxed 0.30 0.95 1.30
Relaxed 2.37 1.98 2.93
Neutral 4.08 1.82 4.17
Quite anxious 6.59 1.53 5.77
Very anxious 8.15 1.18 5.85
Total 4.24 2.70 4.12
*P .05 (analysis of variance). DNE2, “How well does an anesthetic
how much pain did you feel?” DNE4, “Thinking about your last inj
Table III. Pearson correlation between all anxiety and
1 2
1 Preinjection anxiety
2 Expected injection pain 0.72
3 Anxiety for treatment 0.85 0.
4 Expected treatment pain 0.57 0.
5 Experienced injection pain 0.47 0.
6 Experienced injection anxiety 0.75 0.
7 FDP 0.71 0.
8 DAS 0.69 0.that female patients (mean 5.3, SD 2.5) scored signif-icantly higher than male patients (mean 3.4, SD 2.6) on
pain intensity: t(228)  5.6; P  .001.
Exploratory analyses
The following analyses were to contrast the results of
the preceding section. The sample was divided based
on pain intensity: low pain (NRS 7) and high pain
(NRS 6). Low and high pain was significantly asso-
ciated with gender (2(1)  5.7; P  .02), resulting
from a relatively large number of women in the high
pain group (14 out of 19). In addition, 16 out of 19
patients in the high pain category were treated by the
same OMS. As such, low and high pain showed a trend
toward being associated with a specific OMS (2(2) 
5.1; P  .079; Table IV). We grouped together the 2
other OMSs (with a total of 3 patients in the high pain
group) and performed the comparison again. This
yielded a significant result (2(1)  5.01; P  .025),
suggesting that one of the surgeons had relatively more
patients in the high pain group than the other 2. A
similar result was seen when comparing the mean pain
mean (anticipated and experienced) anxiety and pain
pain
Experienced
anxiety
Experienced
pain
nSD M SD M SD
2.39 2.79 2.58 2.47 2.03 124
2.18 3.05 2.60 2.42 2.18 59
1.94 5.05 2.89 4.26 2.72 21
2.32 3.10 2.69 2.64 2.21 204
3.35 5.75 4.65 4.00 4.24 4
2.31 3.15 2.51 2.54 2.03 14
1.99 4.40 2.58 3.75 2.13 67
1.85 2.48 2.48 2.13 2.08 77
1.93 2.23 2.45 1.94 1.78 41
2.30 3.18 2.72 2.69 2.22 203
1.64 0.50 1.27 0.90 1.10 10
1.89 1.48 1.65 1.78 1.59 66
2.05 2.75 2.08 2.62 2.16 77
1.73 6.18 1.97 3.90 2.28 41
2.39 5.35 2.78 3.80 2.67 20
2.32 3.14 2.70 2.63 2.21 214
n usually work for you?” DNE3, “Thinking about your last injection,
how anxious were you?”
measures
3 4 5 6 7
0.67
0.42 0.43
0.70 0.51 0.64
0.75 0.64 0.49 0.67
0.66 0.41 0.30 0.59 0.66with
pected
injectiopain
67
66
47
62
59intensity and pain duration scores between the OMSs.
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2.84; P  .06), resulting from a relatively higher score
from OMS II. For pain duration, a significant difference
was found (F2,228  3.10; P  .047), resulting from a
longer mean duration of pain from OMS III. The OMS
variable did not add unique variance to the prediction of
pain intensity or pain duration.
To conclude, if the mean pain intensity score asso-
ciated with each OMS weighs equally heavy, the over-
all mean pain intensity changes from 2.6 to 2.4 and
mean pain duration (for the hand raisers) changes from
5.6 to 6.2 seconds.
DISCUSSION
In the present study, we examined 230 oral surgery
patients regarding pain intensity and pain duration as a
result of a mandibular block injection. In general, pa-
tients expected significantly more pain than they expe-
rienced, a result in line with earlier studies.16 Mean
pain intensity was 2.4, and mean pain duration was 6.2
seconds. As such, a mandibular block injection can be
considered to be a mildly painful experience lasting
only a few seconds. These results can be used to accu-
rately inform fearful patients about what to expect from
mandibular block injections, hopefully resulting in re-
duced fear and anxiety. Most patients (and readers) will
agree with this notion (i.e., mildly painful), because it is
likely to be in agreement with their personal experi-
ences or beliefs. Only a small part of the patients
reported feeling substantial pain (6 on an NRS).
Regression analyses showed that fear of dental pain,
expected pain, age, and gender were significant predic-
tors of pain intensity. However, these results should be
interpreted with caution, given that 16 out of 19 pa-
tients in the substantial pain group (6 on an NRS)
received injections from the same OMS. Another influ-
ential factor was previous experience with dental injec-
tions. Our results showed that more negative experi-
ences with injections were related to more anticipated
and experienced anxiety and pain. This is largely in line
Table IV. Mean scores and standard deviation of pain i
with distribution of patients in the low or high pain ca
OMS
Pain
duration (s)*
Pain
duration (s
n M SD n M
I 67 1.01 2.73 16 4.22
II 138 1.30 3.00 37 4.90
III 25 2.99 6.52 8 9.35
OMS, Oral maxillofacial surgeon; Low pain, NRS score 7; High p
*Total sample (n  230).
†Sample of hand raisers (n  61).with earlier research.17Regarding duration of pain, only 61 patients raised
their hand. Upon asking, many patients admitted that
they forgot to raise their hand, either as a result of
anxiety or because the time between giving the instruc-
tion and the actual injection was too long. In other
words, the group of non–hand raisers consisted of
patients who did not consider the injection to be painful
enough to raise their hand and patients that considered
the injection to be painful but who forgot to raise their
hand. Unfortunately, this finding invalidates pain dura-
tion in the present study to an unknown extent. That is,
subjects who were so anxious that they forgot to raise
their hand may differ substantially from the ones who
did respond. In this sense, results may change when
nobody “forgets” to raise their hand. Future studies that
include pain duration as a dependent variable should
either improve the instructions to the patient or should
consider giving (or repeating) the instruction just before
the injection. Another difficulty is that raising the hand
could be a visual cue for the surgeon. In other words, a
surgeon can “decide” to lower the injection rate (which
strongly affects the pain felt) when seeing the hand go
up. In the present study, however, the oral surgeons
were not motivated to make a “good impression,” be-
cause they were not aware of any comparisons that
might be made. In addition, when the injection is given,
the surgeon is focused on the injection area, the needle
and insertion procedure, and applying pressure to de-
liver the anesthetic. In other words, there is not much
opportunity for the surgeon to use the hand as a feed-
back mechanism to alter the injection speed. Neverthe-
less, for future studies, a button that can be pressed to
measure duration of pain would minimize the possibil-
ity of such an effect.
Although previous experience with dental injections
was associated with anticipated and experienced anxi-
ety and pain, it was not possible to predict, based on the
measures used in this study, which patients would
experience the mandibular block injection as substan-
tially painful (NRS 6). In a future study, physiologic
ty and pain duration for each surgeon separately, along
across oral surgeons
Pain intensity
(NRS) Low pain
n
High pain
nM SD
7 2.14 1.81 65 2
6 2.87 2.36 122 16
2 2.26 2.03 24 1
RS score 6.ntensi
tegory
)†
SD
4.2
4.0
8.8
ain, Nmeasures (heart rate, galvanic skin response, respira-
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measures (introversion/extraversion) will be included
to examine whether this prediction can be improved
and to assess to what extent the subjective outcomes
correspond with the physiologic response of patients
experiencing the injection as substantially painful.
In conclusion, mandibular block injections can be
considered to be mildly painful, with pain lasting only
a few seconds, for the majority of patients. The pain
experience is partly dependent on experienced anxiety
and previous experiences with receiving injections and
partly dependent on the surgeon providing the injec-
tion. Only a minority of patients reported feeling sub-
stantial pain as a result of the injection.
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